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Isolation and Identification of Antioxidant Compounds of Various Solvents

Extracted from Erioboirva japonica Leaves
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To investigate potential medicinal or functional uses of Eriobotrya japonica, this study focused on the
isolation and identification of antioxidant compounds from Eriobotrya japonica leaves. Various solvents
were extracted from the leaves, and their scavenging effect on 2,2-diphenyl-1-picrylhydrazyl (DPPH)
radicals was measured, in addition to their superoxide dismutase-like activity, polyphenol compounds,
and flavonoid content. Ethyl acetate extract exhibited the strongest scavenging effect in a 0.2 mM sol-
ution of DPPH (63.24+2.20%, 81.83+2.10%, and 93.15+2.31% in 0.3, 0.7, and 1.0 mg/ml sample concen-
trations, respectively). The antioxidant effect of the ethyl acetate extract and methanol extract were
generally stronger than that of n-hexane extract. The extracts were further purified by repeated silica
gel column chromatography. The antioxidant compounds were identified as phytol, Gsitosterol, and

(-)-loliolide using GC/MS.

Key words : Eriobofrya japonica leaf, antioxidant, solvent extraction, column chromatography, GC/MS
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tert—buty]hydroxytoluene (BHT),
(BHA) 53 22 &4 #4389} a-tocopherol, vitamin C,
carotenoids, flavonoids®} 22 A 3babA| 71 AFE-EH 2 Q)
t}. 22y BHAS BHT 59 {i}” FAFsiA = BRA T 54
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tert-butylhydroxyanisol
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Sk, W3k Eriobotrya japonica)= 737 T (Rosaceae) ol 43}
= O}QEH*JC’ B8 LuFoR e WMoz 10~11¥ A
steba, ol A o] A= thal 6ol M 74 A
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E, 299 B4 F2 AdEa 9o, Seuete 35
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St Hl3} o= thokst terpenoid [35,37]9} flavonoid [22] &
o) &3 =S o TRt slon, §gn 13,
Fd5 2 daH7), HAA7FAE AA E3H20], corosolic
acid®] glucose uptake %71 T 2H43] 5o ¥HA St U
Me Bl Fdoluh Fopd AR £4[1,14,29], ¥z v
259 44431[8,16,21,22], ST E4[2,3,31], ?MZ[%] 3}
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AR ASZ AN B3 (Eriobotrya japonica)
20104 6 Joﬂ A g Aud RS FAsk AL

§3tgon, FZ271%7](SFDSHM12, Samwon eng, Korea)
£ o] 83dta] 80TAAM FAAZ}L LT F ARE A
g3t

SR ](Eyela, N-2NW, ]apan) Aebssetel
AlZl & n-Hexane F#E%(0.92 g), EtOAc FEE(747 g),
MeOH F#&%(17.35 g)& 2tz 43t 2 Z% o tistof
A& 0 2 22-diphenyl-1-picrylhydrazyl (DPPH) &~A&4],
superoxide dismutase (SOD) frAF2A& S43t, #E 313
23} Eohicol=e) BE 2RA0w, 2t Solol g
FEE 7T 4T 84S HEPH EtOAc FEE 7 MeOH —ir%
Eo d3}e] column chromatographyE ©]&3ld &4&
o w2 AAE AN

EtOAc FEE 7.37 g¥ MeOH %% 1592 g& n-hexane
: methylene chloride : acetone &M E && &2 AHE-3}
o] silica gel (70-230 mesh, 5 cm x 60 cm)& A& column
chromatography & A8t 0.1 EtOAc FZ=0l A 2471 ¢
#3)(EtOAc F1-F24), MeOH FZ &9l A 3071 &3 (MEOH
FI-F30) 22 YAt 2 8 &0l tste] &4bs 24
st A3} EtOAc F7, MeOH Fl6ol| A ¥l g 733k 845
13}t EtOAc F7 (526.5 mg)¥} MeOH F16 (55.5 mg)
gigte GC/MS #4& AAHT. GC/MSY #42
GC/MS (HP 6890 series GC system + HP 5973 MSD, Hewlett
Packard Co. USA)9 A, HP-5 capillary column (5% phenyl
methyl siloxane capillary, 30.0 m x 250 ym id., 0.25 pm film
thickness, Hewlett Packard Co. USA), carrier gas© He (32.6
ml/min.), Split ratio 30:1, oven =272 initial temp.
(time) 80C (5 min.), ratex= 10°C /min., final temp. (time) 28
0T (20 min.)]™, injection port temp. 250°C, interface temp.
240C ¥ 70 eV9] ionization voltagee] 2702 F43}t
24 E29 4L mass spectrumS 343 272 B2
Willey library (wiley 275L.)& 318}t

ol

N

mN

mo m[o

2, o [\

DPPH radical 2HEAMEH
2,2-diphenyl-1-picrylhydrazyl (DPPH) radicalol ¢Jg+ 24~A
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B3+ Brand-Williams 59,1019 el F3t] 3718t
o éf‘f& =2 483 v3FEE 1 mldl 0.2 mM DPPHE

ST EFES wikshe] 37T 3087 HHEA17]
il UV/VIS spectrophotometer (U-2000, Hitachi, Japan)=
517 nmel M FREE SA3IAT 2T 2= 7)E0 A
e FAFASA BHT9 BHAS A5 22 52 24
3}o] g% ]—lﬁgi 23390 m Alggdel HAylEa B
79 T X}o]Z free radical 2ATAS WESE FA
St LE AL 35 WY AN AR Ao B
THAE Yehsish

DPPH radical scavenging activity (%)=(1-

Eio{l

\:’l

Abssample )x100
AbS i

SOD FAIEEEH

SOD fAMHEA-E pyrogallol®] 2HE4tstE Adlst= 4
[36]Z Marklund & Marklund 9] HIH[33]2 2 &<lstyict o
A3 se2 Z&H A8 02 mlol pH 852 243 Tris-HC
buffer 3 ml¢} 7.2 mM pyrogallol 02 ml& 713l 25T oA
1083 #3417 3 IN-HCIZ AAA N 5-g9) F 2458
pyrogallol®] & UV/VIS spectrophotometer (U-2000,
Hitachi, Japan)Z 420 nmoA §3FT=& 439t di=T
L2= 7|E A H = F@3asAl BHTS BHAS A 5.9
2 FEE ZAS 2 e R SR AREY
o A7kt FR7RE S FREAO|R SOD FAHEA S HiE
E2 FAEHAT BE AP 33 vk AAsien Ade
Ha+FFAAE YeEph AT

OH‘]

Y

32 oot

. .. Abssample
SOD-like activity (%)=(1-—5—)*100
Abs

Polyphenol =telE &8 &3
Folin-Denis®] WH[17]% ©] &3t 7k FEE9 poly-
phenol o3 ST test tubeo] YHT v== F&4
A& 1 mle} 2% Na;COsE 2 mlS 71t Aol A 387t
2t 3} 2171 & folin-ciocalteu’s phenol reagent 100 ulg %7}
3te] 3047 WHS-AlA UV/VIS spectrophotometer (U-2000,
Hitachi, Japan)Z 725 nmoA 3= & SA3Ath 2&F
A2 tannic acidE ©]-&3to] HFA1E 2443kl polyphenol
=TS mg/g tannic acid= HERAAT ZE 49
HEHe Y8 2432 33 whEete] Fd e ghoz veh
At

o

Flavonoid 2tetE &t 53
54 e F 53 4% 7IsAs UelE 2
A flavonoid &S Yotr 7] Hla th&a 2ol S43H¢
dAg =2 FE&E AE 1 ml9 diethyleneglycol 2 ml,

Ao 4y
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IN-NaOHZ 20 15 £33te] 37Tl A 60 F<F w3412
% UV/VIS spectrophotometer (U-2000, Hitachi, Japan)Z
420 nmol| A FFEE =439t FFEAE ruting ©] &3}
o 7”*’30 4‘3 313l flavonoid %S mg/gl 2 YERY S

ARRe 5AW AL 38 WS B

DPPH radical 2=
H 3} 0191 7z} g1 F%E9 DPPH radical 2A4%5S &
48 A3 Table 10 Uebd v} o] AR
FE7t iﬂ?ﬁi g70] =A YErstth. BHAS BHT
77} 52.84~59.06% <} 61.53~63.58% <) F4S UERAL
™ n-hexane FEE9 4 1.0 mg/mle] F=o)A], EtOAc
9} Me OH FZEL2 03 mg/mle] FEA 50% o] &
AL YEY AT EtOAc 559 3$ 53] AE &
T w}a} DPPH] %7} B=7F Ao 0.7 mg/mlolA &
MeOH F&&9| vl o £& 4ts 242 Yehhioh
E3 1.0 mg/ml9] F= A= n-hexaneZ MeOH FZ &9
B8] EtOAc 2 80°] B.15%E mf$ Hojd 2AZAHE B
Fom olgd A Wl 5219 AFelA vl B &
UHié%oﬂH EtOAc FZE29] DPPH &4o] 714 =3dth
= B9} "S5t MeOH F2&52 A8 & &
DPPH €4 A=+ ZA Ao|7F YA &%t 0.3 mg/ml
| n-hexane FEE EtOAc 59 vgy ¢ =&

st 2445 Yehleh

rr

SOD A
vz} Qlo] 7} &v) &5 SOD FAMEA S
=438k A3}, Table 20 YEFH ule} o], B9
BHTE 247} 45.80~50.32% 9} 43.99~52.33% ¢] &4 vreh)
Aom, vlgele) 7} v FEET 0|9} HISEAY B &
A Yeti Aok 53] n-hexane F5+9] 7 03 mg/ml®]
Lol A 55.3046.31% 2 7HE =2 &4S Yehddony 0.7
mg/mH FE9 1.0 mg/ml FEoM 247} 54.84+3.05% 9}
5497+334% 0. % 7HAste] FEo| Sk wE 49 FUh=
Ve A ¢kttt DPPH radical 27% 3 SOD A4 9
A7} DA 34A b AL T2A A2H(SOD FrAEA
hydrogen peroxide 475)A419] radical 4757} Bl EAA
Al 2-® (hydroxyl radicalZ} DPPH radical 4A-5)o1A4 9] radi-
cal 27)%0] AFo]E HlthE Calliste [12]9) R 9} U=t
Atk

Polyphenol &lgtE ezt

Polyphenol 3}3t&9] &2 Folin-Denis®[17]5 ©]8-3}
o] Folin-Ciocalteu reagent’} @z XA FEE9
polyphenol’d 3+gE0o] oJsf dd A7 =M ox EF]H
dlof Ao g walsh= A1S Ao Bt REE R
tannic acid& °]8-3to AFAS AAstT TS mg/go =2
uremwu} A& FE9} 725 nmojA]

& y=0.0076x+0.008 (yi= 725 nmoll A o] &3

Toln, x& A8
B, 1'=09109)01 Atk B3} Qo) 7 Gvf) 225 FrY
polyphenol &2 Fig. 137 2t} WA MeOH FE%& 03
mg/ml, 0.7 mg/ml, 1.0 mg/ml2] F=d| A 27} 59.0 mg/g,

Table 1. Scavenging activity (%) of DPPH radical of the n-hexane, EtOAc and MeOH extracts of Eriobotrya japonica leaf at different

concentrations
Concentrations (mg/ml)

Samples 03 07 10
n-hexane extract 45.6311.26 48.9241.49 52.34+1.55
EtOAc extract 63.24+2.20 81.83+2.10 93.15+2.31
MeOH extract 72.68+3.17 76.17+11.38 79.94+1.90
BHA 52.84+2.23 54.55+2.51 59.06+3.34
BHT 61.53+2.88 60.23+4.97 63.58+7.90

The data were expressed as the meantSD (n=3).

Table 2. SOD-like activity (%) of n-hexane, EtOAc and MeOH extracts from Eriobotrya japonica leaf at different concentrations

Concentrations (mg/ml)

Samples

0.3 0.7 1.0
n-hexane extract 55.30£6.31 54.84+3.05 54.97+3.34
EtOAc extract 50.58+6.43 48.19+8.04 46.19+8.27
MeOH extract 51.68+2.47 48.64+0.34 48.00£0.59
BHA 45.80+1.47 47.93+2.96 50.32+1.51
BHT 43.99+0.51 44.28+0.78 52.33+4.10

The data were expressed as the meantSD (n=3).
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Fig. 1. Total polyphenol compound of n-hexane, EtOAc and
MeOH extracts from Eriobotrya japonica leaf at different
concentrations. The data were expressed as the meant
SD (n=3).

1302 mg/g, 188.8 mg/go2 7F4 =A UERE 2™ n-hexane
FZE 03 mg/ml, 0.7 mg/ml, 1.0 mg/mle] FZolA 27}
159 mg/g. 23.6 mg/g, 364 mg/gC 2 7} B UEhgth

Kim 5[24]2 B3} & &g FE2E58 05 mg/g F=0A
polyphenol 3HeF& Z4 3 Ax}ol A 942 mg/go 2 B3}
B AH9} FABIA T Lee 5[31]& X 279 & vlg}
oo A4 FEEF 80% ethanol FZE 9] polyphenol &S
SAste sAAxS ol HlE] A polyphenol Fo]
ol goton, 3A41x3 HT} 9o A5 3553 80% etha-
nol —%%%9] olyphenol &2 77} 1162 mg/g¥ 170.6
i, Ao 4 FEE 80% ethanol &9
polyphenol 2 7217} 1257 mg/g¥ 2154 mg/goE Hil
39 th. MeOH FZ %9 polyphenol 3}3t=0] 7} =3ko
™, 7}= U (Ailanthus altissima) 99| $Z %A phenol 3}
o] ko] 7856~8040 mg/g o2 UEIHTHE Lee [32]9]
Ao} vlastel B Hgk S19] polyphenol 3HeHE] ko]

$o SEAL BT,

Flavonoid &H&f

flavonoid 3}3&9 ##Fe EFEAZ ruting ©| &34
HFAE A48t g2 2 YEth A8 &
o} 420 nmoll A FF% 2He] 3] A8 42 y=0.0006x+0.0407
(yE 420 nmol M &) FREo|H, xE A8 FE, r'=0.9882)0|
Aot Hlgk o] & flavonoid -2 Fig. 20 UEFATh
A5 &7t 7455 flavonoid FF FA FUHeHH L
o, #& &1 ¥ flavonoid ¥HFS MeOH > EtOAc >
n-hexane <=0]%1t}. Flavonoide &4 318 E9 dFo|n
2 Zt A8 9 # flavonoid ¢#EFS F HEA JTEL 5Y
3 AdS HYoH, ol AF 27 ¥ vy Ao A =&
&3 80% ethanol F+ZE 9 flavonoid o] 24.9~110
mg/gO 2 YEISTHE Lee [31]9 Al wweRS o,

n-hexane FEE<& oWt} Ygtoy, EtOAc FEEF
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Fig. 2. Flavonoid compound of n-hexane, EtOAc and MeOH
extract from Eriobofrya japonica leaf at different
concentrations. The data were expressed as the meant
SD (n=3).
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Fig. 3. Mass spectrums of phytol isolated from EtOAc F7 (a)
and searched from wiley library (b).

MeOH &9 flavonoid &2 Ho} 2 &
F AR E8 polyphenol &} flavonoid TS
g A7}, polyphenol SH3HE9] t)§-E] flavonoidE 4
ol e AeE FAHHU

delad=ael B2 M R 33

Column chromatography©l ]34 EtOAc FZE =] /\1 24
7}, MeOH FE& 30719 #3252 wejstador, 7
& 9] DPPH radical 2% % SOD FAFEAS A3 3
o] 713 9 EtOAc F7 (5265 mg)? MeOH Fl6 (555 mg)
B Eo st GC/MS 42 AAI5tY EtOAc F7olA 3
FE 1% 28, 283 MeOH Fl6olA 3FE 39 mass
spectrum$- Fig. 3-59F Zo] &2lstAth. 39+E 12 retention
time (tr) 17.727914 HZEEH A1, ©]¢] mass spectrum}
library ko] Wl E F3to] 8= 15 phytol2 T8I
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